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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PURPOSE: To obtain the liquid crystal display panel with 
which the execution of sticking of a pair of substrates to 
each other and exposing treatment with good accuracy 
is possible without depending on the etching accuracy of 
alignment marks and display quality is good. 
CONSTITUTION: The first alignment marks 16 are 
formed to a T shape and the 2nd alignment marks 17 are 
formed to an inverted T shape to form the points of the 
specified size where the spacing between the first and 
second alignment marks is fixed and the points where 
the spacing between the first and second alignment 
marks deviate stepwise at the prescribed size at the time 
of forming the first alignment marks 16 on a first 
substrate 11 and the second alignment marks 17 on a 
second substrate 12, respectively, and sticking the first and second substrates to each other 
by using the first and second alignment marks. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 11 It is the top view showing the alignment mark used for the manufacture approach of the liquid 
crystal display panel of this invention. 

[ Drawin g 2] It is the perspective view showing the manufacture approach of the liquid crystal display panel of 
this invention. 

[ Drawing 3 1 It is the perspective view showing the manufacture approach of the liquid crystal display panel of 
this invention. 

[ Drawin g 41 It is the perspective view showing the manufacture approach of the liquid crystal display panel of 
this invention. 

[ Drawing 5 1 It is the perspective view showing the manufacture approach of the liquid crystal display panel of 
this invention. 

[Drawing 61 It is the perspective view showing the manufacture approach of the conventional liquid crystal 
display panel. 

[Drawing 71 It is the top view showing the alignment mark used for the manufacture approach of the 
conventional liquid crystal display panel 

[Drawing 81 It is the top view showing the alignment mark used for the manufacture approach of the 
conventional liquid crystal display panel. 
[Description of Notations] 

11 1st Substrate 

12 2nd Substrate 

15 Sealant 

16 1st Alignment Mark 

17 2nd Alignment Mark 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of performing alignment with a sufficient 
precision and sticking two substrates in which the electrode pattern which has a detailed pattern dimension 
especially was formed, and an exposure art about the manufacture approach of a liquid crystal display panel 
[0002] 

[Description of the Prior Art] The following explanation explains using the example which sticks the substrate 
of the pair which formed the alignment mark, respectively. 

[0003] When sticking the substrate of the pair in which current and a detailed pattern were formed and 
creating a liquid crystal panel, generally the alignment mark of a male cross-joint configuration and the 
alignment mark of a female cross-joint configuration are formed in the location where each substrate faces, 
these alignment marks are collated, two substrates are stuck, and the liquid crystal panel is formed. 
[0004] How to perform alignment of the substrate in the conventional example and stick the substrate of a pair 
after that is explained using drawing 8 from drawing 6 . 

[0005] As first shown in drawing 6 , on the 1st substrate 1 1, a black matrix is formed using ITO which are a 
metallic material and the transparence electric conduction film, and a color filter, a protective coat, etc. are 
formed on it at a multilayer. 

[0006] At this time, ingredients, such as a metallic material and transparence electric conduction film, are 
used for coincidence, and the 1st alignment mark 13 which has a male cross-joint configuration is formed in 
the four-corners location of the 1st substrate 11. 

[0007] Furthermore, on the 2nd substrate 12, an active component etc. is formed using a metallic material. 
The 2nd alignment mark 14 which similarly has the female cross-joint configuration formed in coincidence 
from a metallic material at this time is formed in the 2nd substrate 12 of the location where the 1st alignment 
mark 13 of the 1st substrate 11 faces. 

[0008] On this 1st substrate 1 1 and the 2nd substrate 12, although not illustrated, the electrode pattern which 
has a detailed pattern dimension is formed. This the 1st substrate 1 1 and 2nd substrate 12 are^stuck using a 
sealant 15. 
[0009] 

[Problem(s) to be Solved by the Invention] When an alignment mark is formed in usual by the manufacture 
approach of a liquid crystal display panel, as shown in drawing 7 , the clearance 10 between the 1st alignment 
mark 13 of a male cross-joint configuration and the 2nd alignment mark 14 of a female cross-joint 
configuration can be formed with a sufficient precision like a design value. For this reason, the pixel which 
has a detailed pattern can also stick the substrate of a pair, without a mutual location shifting. 
[0010] The alignment process is performing alignment of the substrate of a pair by making clearance 10 
dimension of the 1st alignment mark 13 and the 2nd alignment mark 14 into the same dimension over two or 
more alignment mark perimeter enclosures. 

[001 1] However, if these processing conditions vary and it becomes overetching in exposure processing, a 
development, and etching processing when piling up the 1st substrate 1 1 and 2nd substrate 12, as an 
alignment mark is shown in drawing 8 , clearance 10 dimension of the 1st ARAMENTO mark 13 and the 2nd 
alignment mark 14 will spread. For this reason, since it is hard coming to double the 1st alignment mark 13 
formed in the 1st substrate 1 1 and 2nd substrate 12, and the 2nd alignment mark 14 and the lamination 
precision of the substrate of a pair deteriorates, a pixel location shifts and a screen product becomes small. 
[0012] If it becomes detailed, 20 to about 15 micrometers since an alignment process wants to take as large a 
display pixel area as possible, alignment marks will be required of the alignment precision of about 1-2 
micrometers of double signs to the electrode pattern wiring width of face furthermore formed in a substrate. 
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[0013] When manufacturing the liquid crystal panel represented by a liquid crystal view finder, a liquid 
crystal projection of Hi-Vision correspondence, etc. which have a high definition electrode pattern, the pitch 
of the electrode pattern which consists of transparence electric conduction film formed in a substrate becomes 
30 micrometers or less and a small dimension. 

[0014] For this reason, if gap of a pixel location occurs when sticking the substrate of a pair and creating a 

liquid crystal display panel, reduction of a screen product and contrast will fall 

[0015] The purpose of this invention is to solve the above-mentioned technical problem and offer the 

manufacture approach of the liquid crystal panel which location gap of the electrode pattern formed in the 

substrate of a pair does not generate. 

[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture approach of 
the liquid crystal display panel of this invention adopts the approach of the following publication. 
[0017] The manufacture approach of the liquid crystal display of this invention forms the 1st alignment mark 
in the 1st substrate. In forming the 2nd alignment mark in the 2nd substrate, and sticking the 1st substrate and 
2nd substrate using this 1st alignment mark and the 2nd alignment mark The 1st alignment mark considers as 
the alignment mark which has two or more T character configurations. The 2nd alignment mark considers as 
the alignment mark which has two or more reverse T character configurations. The part of the same 
dimension predetermined in the clearance between the 1st alignment mark and the 2nd alignment mark, The 
clearance between the 1st alignment mark and the 2nd alignment mark is characterized by forming the part 
which has shifted gradually with the fixed dimension. 

[0018] The manufacture approach of the liquid crystal display of this invention forms the 1st alignment mark 
in a substrate. In performing exposure processing using the 2nd alignment mark on the basis of this 1st 
alignment mark The 1st alignment mark considers as the alignment mark which has two or more T character 
configurations. The 2nd alignment mark considers as the alignment mark which has two or more reverse T 
character configurations. The part of the same dimension predetermined in the clearance between the 1st 
alignment mark and the 2nd alignment mark, The clearance between the 1st alignment mark and the 2nd 
alignment mark is characterized by forming with the part which has shifted gradually with the fixed 
dimension. 
[0019] 

[Function] In this invention, when performing alignment by the alignment mark prepared in the four-corners 
location of two substrates after forming a sealant in the substrate of the pair in which the detailed pattern was 
formed, an alignment process is performed using the alignment mark which has a T character configuration 
and a reverse T character configuration. 

[0020] Consequently, even if variation occurs on etching conditions, regardless of an alignment mark 
dimension, alignment will become possible. It can measure, even if there is no special measuring device 
before and behind lamination about the amount of gaps of the direction of X, and the direction of Y by 
furthermore arranging an alignment mark to a longitudinal direction and a lengthwise direction. 
[0021] 

[Example] Hereafter, the manufacture approach of the liquid crystal panel in this invention is explained using 
a drawing. 

[0022] As first shown in drawing 2 , the 1st alignment mark 16 which has a T character configuration, and the 
2nd alignment mark 17 which has a reverse T character configuration are formed in the 1st two substrates 1 1 
and the 2nd substrate 12 at formation and coincidence of an electrode pattern (not shown) using a 
transparence electric conduction film metallurgy group ingredient, respectively. In this example, as shown in 
drawing 1 , the 1st alignment mark 16 of a T character configuration and the 2nd alignment mark 17 of a 
reverse T character configuration are arranged so that it may be the four-corners location of the 1st substrate 
1 1 of a pair, and the 2nd substrate 12 and the alignment mark of a lengthwise direction and a longitudinal 
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direction may intersect perpendicularly. 

[0023] As shown in drawing 1 , the alignment mark used for the manufacture approach of this invention 
arranges the 1st alignment mark 16 of a T character configuration, and the 2nd alignment mark 17 so that it 
may become the reverse sense mutually. It is made for a thing without gap of the relative position of an 
alignment mark of the clearance between this 1st alignment mark 16 and the 2nd alignment mark 17 with a 
fixed dimension, and the 1st alignment mark 16 and the 2nd alignment mark 17 to shift gradually with a 
predetermined dimension furthermore. 

[0024] In this invention, as shown in drawing 1 , the graduation of "0" is formed with the same ingredient as 
an alignment mark, it shifts further and the graduation of the numeric value corresponding to an amount is 
formed near the alignment mark so that it may shift to a part without the location gap with the 1st alignment 
mark 16 and the 2nd alignment mark 17 and zero may be known in an amount. 
[0025] As furthermore shown in drawing 2 after that, a sealant 15 is formed in the 1st substrate 11 of one 
substrate by print processes among the substrates which formed the detailed predetermined electrode pattern, 
respectively. This sealant 15 consists of adhesives of an epoxy system. 

[0026] Then, 1st alignment processing which is the coarse control of the alignment of the 1st substrate 1 1 and 
the 2nd substrate 12 in which the sealant was formed is performed, and the substrate of a pair is piled up. 
[0027] Two or more liquid crystal panel substrates 19 which became a pair are pressurized in piles using the 
press machine 18, and the touch area of a sealant 15 and a substrate is made to increase, as furthermore shown 
in drawing 3 after that. 

[0028] Then, fine control alignment which is the 2nd alignment processing is performed. As shown in 
drawing 1 , this 2nd alignment processing uses the image processing system using CCD20 as shown in 
drawing 4 etc., and sets it correctly so that the clearance during the alignment mark which the part of the 
graduation "0" of the 1st alignment mark 16 formed in each of two substrates and the 2nd alignment mark 17 
adjoins may become equal. Consequently, alignment precision can stick two substrates in the **** precision 
of 0.5 micrometers or less. * 

[0029] What is necessary is just to make a longitudinal direction and a lengthwise direction agree from the 
neighbors of a graduation "0", like the case of ideal etching, so that the clearance between a T character 
configuration alignment mark and a reverse T character configuration alignment mark may become equal to 
bilateral symmetry outside, even if etching is superfluous at this time, and the pattern configuration of an 
alignment mark is thin or thick. 

[0030] Then, after performing eye tacking of the liquid crystal panel substrate 19, and a sealant's softening the 
photo-curing type adhesives 21 using a light irradiation device 22 at the time of sealant hardening and making 
it substrate location gap of a pair not generate the four corners of the piled-up liquid crystal panel substrate 19 
as shown in drawing 5 , a sealant 15 is stiffened and a liquid crystal display panel is completed. As adhesives 
21, an instantaneous adhesive can also be used in addition to adhesives above-mentioned photo-curing type. 
[0031] Then, liquid crystal is poured in between two substrates of a liquid crystal panel substrate, and a liquid 
crystal panel is completed. 

[0032] In the above explanation, although the example which sticks the substrate of the pair which formed the 
alignment mark, respectively explained, also when performing exposure processing using the 2nd alignment 
mark on the basis of the 1st alignment mark formed in a substrate, the manufacture approach of this invention 
can be applied. 
[0033] 

[Effect of the Invention] Like the above-mentioned explanation, according to this invention, it is not based on 
the precision of etching of an alignment mark, but it becomes possible to perform lamination of the substrate 
of a pair, and exposure processing with a sufficient precision, a screen product becomes large, and a liquid 
crystal display panel with good display quality is obtained. 

[0034] When alignment gap occurs in the alignment process of the substrate of a pair by a certain factor, the 
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amount of alignment gaps can further be obtained as a numeric value by observing an alignment mark field 
for the amount of gaps of the direction of direction of X Y, without using a measuring device. 
[0035] Furthermore, since eye tacking of the four-corners location of a liquid crystal panel substrate is 
moreover carried out to the 2nd alignment processing of fine tuning, location gap of a substrate is not 
generated at the process after the 2nd alignment processing. 
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